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Pedersen [5] 3 Boussinesq
$x^{*}$ $y^{*}$
$z^{*}$ t* \eta * $\Phi$ ‘ $p^{*}$
$\{$
$z^{*}=h_{0}z$ , $x^{*}=lx$ , $y^{*}=ly$ , $t^{*}=\ovalbox{\tt\small REJECT}_{g0}^{l}t$ ,
$\eta^{*}=\alpha h_{0}\eta$ , $\Phi^{*}=\alpha l\sqrt{gh_{0}}\Phi$ , $p^{*}=\alpha\rho gh_{0}p$ ,
(1)
h $\rho$ $g$ $\alpha$ $h_{0}$
$l$
$\alpha$ $\epsilon=(h_{0}/l)^{2}$ 1
$\epsilon\nabla^{2}\Phi=-\Phi_{zz}$ , $-1\leq z\leq\alpha\eta$ , (2a)
$\Phi_{t}+\frac{1}{2}\alpha(\nabla\Phi)^{2}+\frac{1}{2}\alpha\epsilon^{-1}(\Phi_{z})^{2}+\eta+p’=0$ , $z=\alpha\eta$ , (2b)
$\epsilon(\eta_{t}+\alpha\nabla\Phi\nabla\eta)=\Phi_{z}$ , $z=\alpha\eta$ , (2c)








(4) (5) $O(\epsilon^{2}, \alpha\epsilon)$ $\phi$ $\eta$
1 $0\leq x\leq 60,0\leq y\leq 20$
$y=0$ $y=20$ $x=0$ $x=60$
$y=0$ 20 0





$\phi_{t}-\phi_{x}=0$ , $\eta_{t}-\eta_{x}=0$ at $x=0$ (7)
$\phi_{t}+\phi_{x}=0$ , $\eta_{t}+\eta_{x}=0$ at $x=60$ (8)
1
$\phi=0$ , $\eta=0$ , for all $x$ and $y$ (9)



















\mbox{\boldmath $\alpha$}=\epsilon =0 $p_{a}=0.05_{\text{ }}L=4_{\text{ }}R=2$
$\Delta x=\Delta y=\Delta t=\mathrm{O}\mathrm{J}$
$d=10-y_{0}$



















( 7 $\cross$ ) 1
$T_{m}$
8 $F$ 1 $T_{m}$ $A$






$C_{x}= \int\int p’\eta_{x}dxdy$ ,




9 $F=1.\mathrm{O}$ $d$ ( )
$C_{x},$ $C_{y}$ $d>0$ $C_{y}$
$C_{x},$ $C_{y}$
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1:
(a) along the center line.
(b) along the off-centered line.(d $=5.0$ )
2: Contour plots for $F=1.5$ at $t=1500$. Contour interval$=0.01$ .
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(a) $t=10$ (d) $t=400$
(b) $t=20$ (e) $t=600$
(c) $t=60$ (f) $t=1400$
3: Contour plots for $F=1.\mathrm{O}$ . Contour interval $=0.02$ .
206
(a) $t=20$ (d) $t=400$
(b) $t=40$ (e) $t=600$
(c) $t=60$ (f) $t=1200$
4: Contour plots for $F=1.\mathrm{O}$ and $d=5.0$ . Contour interval $=0.02$ .
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(a) $t=20$ (d) $t=100$
(b) $t=40$ (e) $t=300$
(c) $t=60$ (f) $t=1500$
$\mathfrak{G}5$:Contour plots for $F=0.8$ . Contour interval $=0.003$ .
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(a) $t=20$ (c) $t=150$
(b) $t=60$ (d) $t=1600$
6: Contour plot for $F=0.8,$ $y_{0}=5.0$ , contour interval $=0.003$ .
$\nu$
7: $A$ Tm $(\cross)$
209
8: $A$ $T_{m}$ $d$
9: $(F=1.\mathrm{O})$
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